Dendritic cells (DCs) are highly potent antigen-presenting cells that have a key role in mediating tolerance or immunity to self and non self-antigens. In their immature stage DCs are highly phagocytic and undergo into a maturation process after taking up an antigen. DC maturation is characterized by activation of mechanisms of antigen presentation, increase expression of major histocompatibility complex (MHC) class II and co-stimulatory molecules in the plasma membrane, and secretion of cytokines and chemokines. 
Introduction
Dendritic cells (DCs) are antigen-presenting cells (APCs) that play a critical role in the regulation of both: innate and adaptive immune responses. Initially, DCs were described by Ralph Steinman in 1973, as a different immune cell population in the spleen and lymph nodes of mice [1] . DCs are the only APCs that have the ability to induce a primary immune response in naïve T lymphocytes, and therefore they are considered the most potent APCs, influencing the type and quality of the response [2] . DCs can exist in two main states: in a steady state immature dendritic cells (iDCs) and fully mature DCs (mDCs). The distinction between immature and mature DCs is based on phenotypic markers and biological functions [3] . iDCs lack or have low levels of several important accessory molecules that mediate binding and stimulation of T cells, such as CD40, CD54, CD58, CD80, CD83 and CD86. They also express high levels of intracellular major histocompatibility complex (MHC) class II molecules. On the cell surface, iDCs express high levels of chemokines receptors such as CCR1, CCR5, and CCR6. Functionally, iDCs are characterized by high endocytic activity and low T-cell stimulation potential [4] [5] [6] [7] . Phenotypic maturation is characterized by down-regulation of the capacity to capture antigen and up regulation of antigen processing and presentation functions. The mDCs phenotype is characterized by expression of high levels on the surface of MHC II, CCR7, CD40, CD54, CD80, CD83, CD86, CD58 and low expression of CCR1, CCR5, CCR6 [4] [5] [6] [7] . DCs are also able to interact with other cells besides T cells, such as natural killer (NK) cells, neutrophils, and epithelial cells [8] [9] [10] . Other critical roles of DCs in immunity are the maintenance of B cell function, the establishment of immunological memory, and even in the maintaining of peripheral tolerance [11] .
DC subsets
DCs are widely distributed in all tissues, especially in those that provide an environmental interface, such as the skin and mucosal tissues. Similar to other immune cells, DCs are divided in subsets, which have been shown to possess a differential ontogeny, morphology, phenotype, transcriptional programs and functions [12] . In mice, DCs can be subdivided into CD8 + CD11b+ and CD8 − CD11b + conventional DCs (cDCs), a lineage originated from a myeloid progenitor in the bone marrow. cDCs characteristically express high levels of MHC class II and the integrin CD11c, but not B220 markers [13] [14] [15] [16] . cDC subsets are activated by microbial products through cell surface Toll like receptors (TLRs)
to produce inflammatory cytokines such as interleukin (IL)-1, IL-6, IL-12, and tumor necrosis factor-alpha (TNF-α) and they are specialized in the activation of CD8 + and CD4 + T cells [17] . They have a predominant role in MHC-II presentation and immunological tolerance, inducing clonal deletion of autoreactive T cell or Treg differentiation [18, 19] [25, 26] . Other pDCs specific surface marker is the murine Siglec H [27] . pDCs are a specialized population that have the ability to produce very large amounts of interferon alpha/beta (IFN-α/β) upon activation and a limited ability to prime naïve CD4 + and CD8 + T cells. They are an important DCs subset in viral and antitumoral immunity [26] . Other DCs subset includes in vitro or in vivo inflammatory or infection-derived DCs, which develop from monocytes in response to stimulation such as granulocyte-macrophage colony-stimulating factor (GM-CSF), IL-4 and TNF-α [28] . A summary of DC subsets is showed in glycohydrolase (PARP/PARG) pathway during DNA repair, replication and transcription [45] . However, the mechanisms that link these pathways to TRPM2
and to chemokines receptors are still not clearly understood.
DCs also express other non-selective Ca 2+ channel in the plasma membrane, TRP vanilloid-1 (TRPV1) channel, which is activated by capsaicin. However, there is controversial data on the expression and function of this channel in DCs.
Earlier studies from Basu and Srivastava showed that extracellular Ca 2+ influx via TRPV1 activation induces mouse DC maturation, as provoke increase in the expression level of MHC clase II and CD86 in the surface [46] . Conversely, O'Connell PJ, et al., did not detect TRPV1 transcripts and TRPV1 currents in bone marrow derived-mouse DCs [47] . Recent study by Tóth BI, et al., have shown molecular and functional expression of TRPV1 channels in monocyte derived-human DCs [48] . However, although DC stimulation with capsaicin induces Ca 2+ mobilization, this reduces the expression level of maturation markers in DCs, such as CD83 and CCR7 [48] . On the other hand, TRPM4, a Ca 2+ -activated TRP channel that allow Na + into the cell, indirectly regulates DC migration but not maturation by decreasing the driving force for Ca 2+ entry through CRAC channels [43] .
Furthermore, ryanodine receptor-1 (RyR1), an intracellular channel expressed in intracellular Ca 2+ stores, is also expressed in DCs [49, 50] . 
